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Before the gas sorption measurements, the fresh powder solids were isolated by centrifugation for 8 min at 12000 rpm, then extensively washed with distilled water for at least five times, followed by solvent-exchanged with methanol over 10 times for about 5 days. After solvent-exchange, the powder materials were evaluated from the Micromeritics ASAP 2020 surface area analyzer at 373 K for 24 h to yield the activated UiO-66-COOH and UiO-66-(COOH) 2.
Ideal Adsorbed Solution Theory (IAST)
The selectivity of preferential adsorption of component 1 over component 2 in a mixture containing 1 and 2, can be formally defined as
In above equation, q1 and q2 are the absolute component loadings of the adsorbed phase in the mixture. These component loadings are also termed the uptake capacity. We calculated the values of q1 and q2 using the Ideal Adsorbed Solution Theory (IAST) of Myers and Prausnitz.
Virial Graph Analysis: Estimation of the isosteric heats of gas adsorption (Q st ).
A virial-type expression of comprising the temperature-independent parameters a i and b j was employed to calculate the enthalpies of adsorption for C 2 H 4 and C 2 H 6 (at 273 K and 298 K) on 1. In each case, the data were fitted use equation:
Here, P is the pressure expressed in Pa, N is the amount absorbed in mmol g -1 , T is the temperature in K, a i and b j are virial coefficients, and m, n represent the number of coefficients required to adequately describe the isotherms (m and n were gradually increased till the contribution of extra added a and b coefficients was deemed to be statistically insignificant towards the overall fit. And the average value of the squared deviations from the experimental values was minimized). The values of the virial coefficients a 0 through a m were then used to calculate the isosteric heat of absorption using the following expression:
Q st is the coverage-dependent isosteric heat of adsorption and R is the universal gas constant. The heat enthalpies of C 2 H 4 and C 2 H 6 sorption for UiO-66-type MOFs in this manuscript are determined by using the sorption data measured in the pressure range from 0-1 bar (at 273 K and 298 K). Table S3 . Langmuir-Freundlich parameter fits for C 2 H 4 at 273 K in these four UiO-66-type MOFs. 
